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BACKGROUND OF THB INVENTION 

fjgld of the invention 

The invention relates to hormone therapy and more 
particularly to the restoration and balance of a select group of 
hormones to maintain optimal physiological levels. 

Description of Related Art 

It is known that the levels of a variety of hormones 
drop substantially with age. These include human growth hormone, 
sex hormones, pineal, adrenal, thyroid, and thymus hormones. The 
following sections describe various hormones that decline with 
age. 

A. Hnman Growth Hormone 

One of the hormones that declines sharply with age is 
human growth hormone (HGH, GH, or somatotropin) . Figure 1 
illustrates the growth hormone decline in years for an ordinary 
human. 

HGH is a protein hormone secreted by the somatotropic 
cells of the anterior lobe of the pituitary gland. HGH secrets in 
a pulsatile manner throughout a 24 -hour period. The pulsatile 
diurnal output of growth hormone is modulated by a pair of inner 
synergistic hypothalamus hormones, the growth hormone releasing 
hormone (GHRH) and growth hormone inhibiting hormone (GHIH) or 
somatostatin. GHRH and GHIH are synthesized in the hypothalamus 
and transported along with other messenger hormones to the 
pituitary gland by means of a short specialized portal vein 
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network. GHRH is essentially a series of short pulses, clocked at 
about once a minute uniformly throughout a 24-hour day. GHIH, on 
the other hand, is a "gatekeeper" that is normally high but 
occasionally low allowing pulses of growth hormone to be released 
from the pituitary gland into the bloodstream. The base line 
level of growth hormone, as far as serum concentration is 
concerned, is ordinarily at or below detectable limits from hour 
to hour. 

The major secretion of HGH occurs at night, one to two 
hours after the onset of deep REM sleep. Peek secretion levels 
are between 10-50 ng/ml. 

It is known that physiological roles are probably due 
both to direct actions of HGH and indirect actions mediated by the 
peptide hormones known as somatomedins. Somatomedins are 
stimulated predominantly by the action of HGH and include insulin- 
like growth factor-I (also known as IGF-I and somatomedin-C) and 
IGF-II. The major site of somatomedin secretions is the liver, 
but there is also some production at peripheral sites. 

Proper human growth from infancy is contingent upon 
adequate growth hormone secretion. Growth hormone appears to 
affect the growth of virtually every organ and tissue in the body. 
In normal development, HGH and the somatomedins are responsible 
for many manifestations of normal growth. Growth hormone 
deficiency during the childhood growing period is manifested by 
profound short stature. This deficiency has been treated by human 
growth hormone supplements for many years. However, the scarcity 
of the source material for natural HGH (i.e., pituitary glands of 
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cadavers) has limited investigations into other possible 
applications for HGH. Recently, bioengineered HGH or recombinant 
HGH has been developed with identical characteristics as the 
natural HGH and removed the previous investigation limitations. 

In 1990, a group of researchers published a report that 
showed that the declining activity of the IGF-I access with 
advancing age may contribute to the decrease in lean body mass and 
the increase of mass of adipose tissue that occur with aging. 
"Effects Of Human Growth Hormone In Men Over 60 Years Old", 
Rudman, D. , M.D., et al.. The Mew England Journal of Medicine . 
Vol. 323, No. 1, July 5, 1990. Subsequent studies have shown that 
growth hormone increases bone mass in osteoporosis, reverses 
declining cardiac function, reverses declining pulmonary function, 
reverses the decline in immune function associated with agihg, 
increases lean muscle mass, decreases the percentage of body fat, 
and increase the capacity for exercise. See Powrie, J. et al. 
■Growth Hormone Replacement Therapy For Growth Hormone-Deficient 
Adults", Drugs Vol. 49, No. 5, pages 656-63, 1995; Ros<§n, T.« et 
al., "Consequences Of Growth Hormone Deficiency In Adults And The 
Benefits And Risks Of Recombinant Human Growth Hormone Treatment", 
Horm. Rees., Vol. 43, pages 93-99, 1995; and Hoffman, A.R., 
"Growth Hormone Therapy In The Elderly: Implications For The Aging 
Brain", Psychoneuro-endocrinology, Vol. 17, No. 4, pages 327-33, 
1992 {concluding that it is possible that chronic physiological GH 
and/or IGH-I replacement therapy might reverse or prevent some of 
the inevitable sequelae of aging) . 
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Growth hormone replacement therapy has been criticized 
because of side effects* Reported side affects include fluid 
retention, which is manifested by peripheral edema, joint 
swelling, and arthralgias (particularly in the hands) , and carpal 
tunnel syndrome. Some epidemialogical reports suggest also that 
acromegalic patients have a general increase in the risk of 
malignancy, especially from colonic cancer and colonic polyps. 
However, reports of these side effects can be attributed to the 
method of administration of growth hormone replacement. None of 
the reports critical of growth hormone replacement report a method 
of administration consistent with the body's natural secretion of 
the hormone. 

b. Androgens 

Androgens are another class of hormones that drop 
substantially with age. Like GH, androgens perform a wide range 
of beneficial functions throughout the body. In the liver, they 
decrease the production of sex hormone-binding globulin and other 
hormone-binding globulins. Androgens serve to stimulate the 
proliferation of bone cells in vitro, a function that becomes 
increasingly beneficial with age, as peak bone mass in men is in 
their mid-twenty's and linearly declines with age after that 
point. The hematologic and immunologic effects of androgens 
include the stimulation of the production of erythropoietin in the 
kidneys, which increases hemoglobin concentrations. A weak 
androgen known as Danazol is used to treat endometriosis in women 
due to its direct antiprogestational effects on the endometrium. 
Finally, testosterone treatment may help to decrease the symptoms 
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of autoimmune disease. Though women have higher incidences of 
autoimmune disease than men, women also have greater humoral and 
cell-mediated immunity than men. 
1. Testosterone 

Testosterone has been shown to lower cholesterol and 
normalize the abnormal electrocardiograms of patients. 
Testosterone can also improve diabetic retinopathy as well as 
lower the insulin requirements of diabetic patients and decrease 
the percentage of body fat. Administration of testosterone to men 
has been reported to decrease risk factors for heart attack and 
low testosterone is also correlated with hypertension, obesity, 
and increased waist-to-hip ratio. 

Research into "male menopause" or andropause shows that 
there is a drastic drop of serum levels of free testosterone of 
about 1.5% per year. While the total testosterone of a male does 
not drop drastically, the free testosterone, which is the 
biologically active part of the testosterone, does drop 
precipitously with aging. In fact, a significant drop of free 
testosterone can occur as early as the early 40s. Figure 2 
illustrates the decline of free testosterone over a male's 
lifetime. Studies have shown that men with high testosterone 
levels live longer, healthier lives and maintain sexual potency. 
Recent studies have also shown that testosterone has the ability 
to stop the spread of breast cancer in females. Additionally, for 
many years research has shown that testosterone has a protective 
effect against autoimmune diseases. 
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In the past, doctors were hesitant to supplement 
testosterone levels in healthy men for fear of increased risk of 
prostate cancer* Recent data suggests that testosterone is not 
the causal factor in the development of prostate cancer. One 
study examined three groups of age-matched men: One group was free 
of prostate cancer; one group had been diagnosed with benign 
prostate cancer and had undergone simple prostatectomy to remove 
it; and one group was diagnosed with prostate cancer. Total 
testosterone levels and free testosterone levels were measured. 
No significant differences were found in age-adjusted total 
testosterone or free testosterone at 0-5/ 5-10, or 10-15 years 
before diagnosis. This data suggests that there are no measurable 
differences in testosterone levels among men who are destined to 
develop prostate cancer and those without the disease. 

2. Estrogen / Progesterone 

The female hormones, estrogen and progesterone, are 
known to drop drastically to very low levels after menopause. 
Figure 3 shows the levels of estrogen and progesterone in a female 
and illustrates that those levels decrease after menopause. 
Several prestigious medical groups, including the American College 
of Physicians and the American College of Obstetricians and 
Gynecologists have released position papers saying post -menopausal 
women should seriously consider preventive estrogen/progesterone 
hormone replacement therapy for their benefit in reducing 
osteoporosis and heart disease, the major scourges of old age in 
women. Maintaining estrogen and progesterone levels has also been 
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shown to improve a number of key risk factors for heart disease in 
post -menopausal women. 

The benefits of estrogen/progesterone hormone 
replenishment therapy include prevention of osteoporosis and heart 
disease, prevention of vaginal dryness and thinning of the vaginal 
wall, relief from menopausal symptoms and hot flashes, and the 
possible benefit of reducing the onset of Alzheimer's disease, 
dementia , and cataracts. Studies have shown that when estrogen is 
replenished in conjunction with progesterone, the risks of uterine 
or breast cancer is nullified, 
c. The Pineal Gland and Melatonin Hormone 

Melatonin is another hormone that decreases 
substantially with advancing age. Figure 4 presents a graph of 
nighttime melatonin levels produced throughout life and shows the 
gradual decline of these levels. 

Melatonin is secreted by the pineal gland in the brain. 
Chemically, melatonin is a derivative of tryptophane. Melatonin 
is generating strong scientific interest as one of the body's most 
powerful regulators of the body's biological clock and immune 
system. It is known that the quantity of melatonin that is 
secreted declines with age, being highest in children from 1-3 
years old and lowest in the elderly. This shift is believed to be 
an "age signal" to the cells. Pineal gland transplant studies in 
mice showed that when the pineal glands of young mice were 
transplanted to old mice, the old mice lived out the longer 
remaining life span of the young mice, and vice versa. 
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Melatonin enhances the immune system and has been found 
to have a powerful inhibitory effect on some cancer cells. 
Further, melatonin has been shown to amplify immune effects of 
interleukin-2 and to protect against chemotherapy* induced 
toxicity. In tissue cultures, melatonin has direct lethal action 
on melanoma cancer cells and estrogen-sensitive breast cancer 
cells. Melatonin has also been found to inhibit prostatic cancer 
cells from proliferation. 

Also related to immunity is the research that has shown 
the dramatic effect of melatonin on the thymus gland. The thymus 
gland is important in the defense against infection, it appears 
that the thymus gland undergoes a transformation as we age: The 
thymus gland grows steadily large as we approach puberty, then 
begins to shrink until, in old age, it has virtually disappeared. 
As the thymus declines, so does our infection-fighting ability. 
Melatonin appears to protect this gland and improve its 
functioning as we grow older. 

Studies have shown that melatonin is a more powerful 
antioxidant than vitamins E and C as acting as a "free-radical 
scavenger* and for protection against aging. Melatonin is also 
more efficient than vitamin E as a scavenger of the peroxyl 
radical, which contributes to massive lipid destruction in cell 
membranes. Melatonin also protects against a variety of 
degenerative and age-related neurological conditions of the brain, 
such as Parkinson's disease, Alzheimer's disease, schizophrenia, 
and depression. Finally, melatonin has also been shown to prevent 
cataracts . 
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Melatonin has by all evidence been shown to be 
completely harmless to the body. In other words, no matter how 
high the levels, melatonin apparently causes no side effects other 
than a natural drowsiness. 
D. Deftvdroeoiandrosterone (DHEA) 

The hormone DHEA is produced from cholesterol in the 
adrenal glands and serves a wide variety of functions, providing 
health and longevity benefits. It is a "mother" hormone that the 
body converts on demand into such hormones as estrogen, 
progesterone, testosterone, and androstenedione. 

DHEA usually begins to appear in the bloodstream at the 
age of seven and peaks at about twenty- five years old. After that 
point, DHEA declines with advancing age. Around the ages of sixty 
to eighty an individual produces only 10-20% of the DHEA that was 
produced in the second decade of life* Males generally produce 
higher levels of DHEA than females until old-age brings the DHEA 
in both males and females to comparable levels. Figure 5 presents 
a graph showing the production of DHEA and age and shows the 
decline of this production with age. 

Studies have shown a direct relationship between blood 
levels of DHEA and the inhibition of many diseases, and its 
decline signals the onset of many age-related illnesses. DHEA 
levels in the blood can indicate the present and future status of 
a person with regards to cancer, immune function, cardiovascular 
disease, memory disorder, and aging itself. 
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e. Pregnenolone Hormone 

Historically, pregnenolone has been known as the 
precursor to the DHEA hormone. It was thought for many decades to 
have played no additional biological role. However, recent 
research has found that pregnenolone has many independent and 
significant biological capacities and is considered a neural 
hormone with biological functions throughout the entire body, 
including the spinal cord and the brain. 

Pregnenolone levels are similar in both males and 
females. Studies have shown that at birth the values are very 
high, at about 109 fig/dl of blood. During the first day of life 
levels may drop to 86 ng/dl of blood, and decrease to a mean value 
of 53 fig/dl during the first month, lljig/dl between four and six 
months, and 3.7 jig/dl between seven and twelve months. At two 
years, pregnenolone levels are quite low, remaining so throughout 
the ninth year. This is followed by a progressive rise until 
adulthood, when adults are found to have pregnenolone levels that 
are three to four times higher than those found during the first 
decade of life. Brain concentrations of pregnenolone peak at 
around age 30 and later decrease to 5% of that value. 

Pregnenolone is a steroid precursor produced in the 
human adrenal gland and in the human brain. Pregnenolone is 
produced in the desired amounts only if a person's body has 
adequate amounts of cholesterol, vitamin A, thyroid hormone, and 
enzymes. If these levels are insufficient, a low supply of 
pregnenolone will result. 



000115. pool 



-10- 



In a healthy person, the conversion of cholesterol to 
pregnenolone occurs inside the mitochondria* Once produced, 
pregnenolone leaves the mitochondria and does not inhibit its own 
synthesis. In fact, both progesterone and pregnenolone stimulate 
their own synthesis. Therefore additional doses do not suppress 
the body's ability to synthesis these hormones. In the cell 
cytoplasm, enzymes convert pregnenolone into either progesterone 
or DHEA, depending on the type of cell and the present need. 
These are then the precursors for the more specialized steroid 
hormones, including Cortisol, aldosterone, estrogen, and 
testosterone. 

Of all steroidal hormones, pregnenolone has the greatest 
memory-enhancing effect, and can improve post-learning memory 
function at a dose 100 times lower than other memory -promo ting 
steroids. This result has been observed in rats and mice, and 
such research has been documented extensively. Scientists found a 
positive correlation between the ability of rats to perform 
recognition tasks and the concentration of pregnenolone in the 
brain. Stated simply, animals that performed best had the highest 
pregnenolone levels. Researchers have also found that 
pregnenolone may help restore impaired memory. Their findings 
report that pregnenolone restores normal levels of memory hormones 
that decline during the aging process and at a rate several 
hundred times more potent than any memory enhancer previously 
tested. 

Pregnenolone also appears to have the ability to repair 
enzyme activity. A Russian study demonstrated that adding 
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pregnenolone to a mitochondrial suspension increased the activity 
of the enzyme that converts cholesterol into pregnenolone . 

Scientists have also found that pregnenolone has anti- 
inflammatory effects. When it was administered immediately after 
a spinal cord injury* it reduced histopathological changes, spared 
tissue, and aided the restoration of motor function. Pregnenolone 
therapy is recommended for all diabetics past the age of 40 and is 
sometimes appropriate for younger patients. Pregnenolone was 
shown to rejuvenate the beta cells of the pancreas in diabetic 
animals and could be very helpful in humans as well. 

Pregnenolone was used in the late 40' s to treat 
rheumatoid arthritis but fell into disuse when cortisone was 
discovered. Pregnenolone has none of the side effects associated 
with cortisone. 

F. Thymic Hormone and the Im mune System 

The thymus gland is the primary lymphatic tissue located 
in the thorax behind the sternum. The thymus gland is large at 
birth but atrophies completely by the second decade of life. The 
thymus gland's function is to nurture lymphocytes and it does so 
by secreting a hormone* 

T-lymphocytes are designated as such because they are 
derived from or influenced by the thymus hormone. To become 
mature, all T-lymphocytes must reside in the thymus gland for a 
period of time. The cell in the thymus gland is called a 
thymocyte and acquires either CD4 or CD8 characteristics. The CD 
classification is given to further differentiate the types of T- 
lymphocytes. During the maturation period within the thymus 
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gland, T- lymphocytes eventually become either CD4 cells or CD8 
cells. Only those thymocytes expressing CD4 or CD8 
characteristics are positively selected to emigrate, by way of the 
thymus gland, to the lymphatic system. This differentiation 
process results in mature lymphocytes that can recognize foreign 
bodies, viruses, or cancer cells in the context of major 
histocompatible complex hormones. Thus, CD4 cells are known as 
"helper* cells because they •help* the immune system by 
recognizing foreign substances on contact- CD8 cells are called 
T-suppresser/cytotoxic or "killer" cells. CD8 cells require 
histocompatible expression on target cells to be activated. 

Studies have identified at least six types of thymic 
cells. The six types of cells produce interleukin-1 (IL-1) , 
interleukin-4 (IL-4), interleukin-6 (IL-6), thymosin, 
thymopoietin, and thymulin. These hormones, secreted by the 
thymus gland, are found to have an effect on T- lymphocyte 
differentiation and activation. Of these thymic hormones, 
thymosin, thymulin, and thymopoietin in thymic humoral factor, may 
possibly reach the circulation and act on the lymphocytes and 
tissues at various sites in the human body. 

Research has identified the dependence of the central 
nervous system's development on thymus gland function. Other 
studies have established an important interaction between the 
thymus gland and the development of the pituitary gland in the 
brain. The age-related deterioration of learning and memory 
abilities has also been linked to the atrophy of the thymus gland. 
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In addition to the central nervous system, the thymus 
gland may also affect functions of other endocrine tissues. For 
example, congenital absence of the thymus gland is associated with 
alterations of the pituitary gland, adrenal gland, thyroid, and 
ovaries. Antithyroid drugs that induce hypothyroidism also cause 
a marked atrophy of the thymus gland. T-4 is one type of thyroid 
hormone. When its levels were reduced following anti- thyroid 
medication treatment, the thymocyte population in the thymus gland 
was also reduced. Conversely, when T-3, a different type of 
thyroid hormone, was administered in mice, multifacilitated 
effects on thymus gland function were produced. Those effects 
included increased weight and cell population as well as enhanced 
thymocyte production. Within thirty days after surgery, removal 
of the pituitary gland resulted in a 50% reduction in both thymus 
gland weight and the concentration of thymus hormone known as 
thymosin. 

Over the last twenty years, at least four separate and 
distinct thymus preparations have been isolated and analyzed for 
T-lymphocyte-regulating properties. Thymosin, thymulin, 
thymopoietin, and thymic humoral factor {THF) have all been 
utilized as thymic hormonal preparations for hormone replacement 
therapy . 

Thymosin (TF) is a group of low molecular weight 
proteins extracted from bovine thymus. Thymosin has displayed 
potent stimulatory effects on T- lymphocyte-mediated immunity. 
Thymosin increased lymphocyte activity and enhanced IL-6 
production in spleen cells. Thymosin had a stimulating effect on 
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luteinizing hormone and gonadotropin releasing hormone, both 
pituitary hormones, in vivo studies of pituitary tissues. The 
release of another pituitary hormone known as prolactin, as well 
as human growth hormone and adrenal corticotropin (ACTH) are 
increased by in vitro thymosin studies. Luteinizing hormone was 
not increased by thymosin in vitro. 

Thymulin is a protein extracted from porcine thymus 
tissue. It affects the differentiation of immature bone marrow 
cells and the function of T- lymphocytes. This thymic hormone 
stimulates CD-8 "killer" cell lymphocyte activity in the spleen 
cell cultures obtained from old, but not young, mice. The serum 
level of thymulin decreases with age, and it coincides with thymus 
atrophy. Thymulin requires zinc for full biological activity, 
patients who suffer from Crohn's disease or acute lymphoblastic 
leukemia are zinc deficient. They also have a reduction in 
thymulin activity. Young and old rats increased circulation 
thymulin levels in response to administration of growth hormone 
and thyroid hormone injections. 

THF is an extract of calf thymus. Interleukin-2 (IL-2) 
is a protein manufactured by lymphocytes. It was enhanced by the 
influence of THF in spleen cell cultures* Peripheral blood 
obtained from patients with chronic hepatitis B and viral 
infections responded to THF with increased production of IL.-2. 
This suggests a possible antiviral role for this thymic hormone. 

Thymopoietin is a protein isolated from bovine thymus 
gland. Thymopoietin enhances T-lymphocyte differentiation and the 
effect of function on mature T- lymphocytes. 



000115. pool 



-15- 



Various studies teach that the thymus gland and thymic 
hormones contribute to human immunity, the neuroendocrine system, 
the reproductive system, and the development of the central 
nervous system. Additionally, alteration in the status of the 
thyroid, adrenal, and pituitary glands, as well as the kidney, 
have affected the structure and function of the thymus gland. 
Finally, results indicate that the presence of thymic hormone in 
circulation can have an affect on a variety of other organ 
systems. 

G. Human Biological Aae 

Aging is a syndrome controlled by the inborn processes 
of progressive tissue injury (formation of free radicals from 
oxidation) , a neuroendocrine clock (with declining levels of 
various hormones), and declining DNA repair capacity. To date, 
research has ignored efforts to forestall or reverse the aging 
syndrome by controlling these processes, particularly the 
neuroendocrine clock. 

The tests for biological aging fall into basically two 
levels. One, a functional level that deals with the activities of 
a person, and two, a cellular or molecular level (changes in the 
cells and molecules of the body) . The functional level biological 
aging tests are: Forced vital capacity, muscle function {such as 
hand grip strength) , cardiac function, aerobic capacity, and renal 
(kidney) function. At the cellular level, the tests are: Bone 
loss, fingernail growth rate, change in percentage of body lean 
muscle, declining levels in various hormones, sensory and 
neurologic deficits, and decrease in immune function. The 
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following paragraphs describe these functional and cellular 
levels . 

Forced vital capacity changing with age is well 
demonstrated. Excess mortality at low forced vital capacity was 
noted in elderly as well as in the young, in most sexes, and in 
non-smokers as well as smokers. The reason for the decreased 
forced vital capacity could be due to the loss of muscle power or 
a stiffer, less compliant chest wall or diaphragm. 

Aging is also associated with decreased muscle 
function/mass. This causes a decrease in hand grip strength and 
decreased physical endurance and physical capacity. Hand grip 
strength can be simply measured by dynamometer and muscle 
functions of different extremities can be measured by isokinetic 
machines. Age is also associated with an increase in percentage 
of body fat. This change can be measured by skin calipers, skin 
impedance measurements, and the water immersion method. 

It has been known for many years that aging is 
associated with decreasing resting cardiac output. The cardiac 
output and age are inversely related. Cardiac function can be 
determined by cardiac hemodynamic studies conducted in a 
cardiologist's office. Aerobic capacity also declines with age. 
Aerobic capacity may also be simply measured in a doctor's office. 

Progressive decline in renal function is also associated 
with age and begins essentially in the middle of the fourth 
decade. This can be documented by kidney creatinine clearance 
(filtration) tests. 
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Bone loss is a significant problem leading to skeletal 
collapse and fractures, and is the leading cause of disability in 
elderly women. Bone loss can be documented by radio isotope bone 
scan, which is easily performed in most hospitals radiology 
departments . 

Studies have shown that the rate of fingernail growth, 
measured over one year, can give quantifiable information when 
correlated with age. Linear nail growth decreases 50% over the 
life span of the human. Changes in fingernail growth rate can be 
measured by marking the fingernail. 

Decrease in neurological functions is also noticed with 
increased age such as hearing functions, visual functions, 
reaction time, and memory. These can be measured individually by 
a physician in am office setting. 

The skin also undergoes changes with age. This can be 
measured by skin biopsy or skin turgor test. Skin turgor is 
measured by pulling up the skin on the back of the hand and 
observing the time it takes for the skin to return to its natural 
position. 

There are many hormones that decline with age. Some 
decline in a linear fashion and others do not. Of the various 
hormones, DHEA and melatonin decline in the most linear fashion 
beginning in the third decade of life. Therefore, the DHEA 
hormone (produced by the adrenals) and the melatonin hormone 
(produced by the pineal gland) are the most accurate in predicting 
biological age. Other hormones that decline with age are human 
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growth hormone , the sex hormones such as testosterone, estrogen, 
and progesterone, and sometimes the thyroid hormones. 

Immune responses decrease in the elderly such that skin 
allergy test responses are reduced significantly in this 
population. This can be tested with tuberculin or tetanus skin 
tests which measure the extent of and duration (reaction or lack 
of it) after two days. Human cytokine production also declines 
with age and the inter leukin-2 decreases with age, whereas 
interleukin-3, -4, and -10 increase with age* The B-lymphocyte 
cells, monocytes, and macrophages remain unchanged with age; 
however, the number of T cell lymphocytes and natural killing 
cells (NK cells) also decrease with age, particularly the CD3, 
CD4, and CD8 cells. Not only the number, but the response of T 
cells also decreases with age. There is a marked age-related 
decline in human igG antibodies and a less marked decline in IgM 
antibodies beginning at age 60. This explains one reason why 
people over 60 are more susceptible to infection. 
g. Hormone Therapy and Aging 

As noted above, many hormones decline with age. Certain 
hormone therapies, for example HGH therapy, have been studied for 
its effect on aging. HGH therapy has been experimentally used to 
study its ability to increase muscle mass and strength in elderly 
subjects. HGH therapy has also been used to treat diseases of the 
central nervous system such as Alzheimer^ disease, Parkinson's 
disease, and senile dementia. Thus far, treatment with growth 
hormone and other hormone therapies in studying the effects of age 
and treating age-related illnesses has focused on pharmacological 
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levels of treatment. The studies have not sought to mimic the 
human body's natural production of growth hormone. Similarly, 
treatments have been administered using other hormones that 
decrease with age, but again these studies focus on 
pharmacological levels of treatment. The studies and treatment 
have not sought to maintain peak physiological levels of the 
supplemented hormones. 
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SUMMARY OF THE INVENTION 

The invention relates to a hormone replenishment method 
particularly useful in maintaining the body's neuroendocrine clock 
at optimal levels and combating conditions (e.g., illness, 
5 disease, and minimized independence) associated with advancing 
age. The method includes determining that the level of human 
growth hormone and at least two other supplemental hormones are 
below optimal physiological levels for an adult human. Once it 
has been established that the level of human growth hormone and at 

10 least two of certain supplemental hormones are below optimal 

physiological levels, the method includes establishing a regimen 
for the replenishment of the level of the deficient hormones to 
optimal physiological levels. The supplemental hormones include 
the sex hormones, namely testosterone, progesterone, and estrogen, 

15 the pineal hormone, melatonin, the adrenal hormones, namely DHEA 
and pregnenolone, the thyroid hormone, and the thymus hormone. 
The invention also relates to a method of increasing life 
expectancy by determining the level of human growth hormone and at 
least two of the supplemental hormones and establishing a regimen 

20 for the maintenance of the level of human growth hormone and 
supplemental hormones at optimal physiological levels. 
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PRIBF DESCRIPTION OF THK DRAWINGS 
Figure 1 illustrates the growth hormone decline in 
advancing years. 

Figure 2 illustrates the free testosterone levels in 
5 males throughout life. 

Figure 3 illustrates the levels of estrogen and 
progesterone in females before and after menopause. 

Figure 4 illustrates the melatonin levels produced 
throughout 1 i f e * 

10 Figure 5 illustrates the DHEA levels for males and 

females over a life span. 

Figure 6 illustrates the thyroid hormone levels versus 

age. 

Figure 7 illustrates the thymus hormone levels versus 

15 age . 

Figure 8 presents the effects of HGH administered to 
patients according to the invention. 



000115. P001 



-22- 



DETAILED DESCRIPTION OF THE I MVENTTOK 
The invention relates to a hormone replenishment method 
of increasing life expectancy. The method includes determining 
that the level of human growth hormone and at least two 
5 supplemental hormones are below optimal physiological levels for 
an adult human, and establishing a regimen for the replenishment 
of the level of the deficient hormones to optimal physiological 
levels. The supplemental hormones include the sex hormones, 
namely testosterone, progesterone, and estrogen, the melatonin 
10 hormone, the adrenal hormones, namely DHEA and pregnenolone, the 
thyroid hormone, and the thymus hormone. 

Optimal physiological levels for the hormones included 
in the replenishment and to increase life expectancy are set forth 
in Table I. 

15 

Table I 



HORMONE 


METHOD OF 
ADMINISTRATION 


TARGET LEVEL 
(HQ /ml blood) 


HGH 


iniection 


IGF-I = 350 


free 
testosterone 


gel 


female = 3 
male = 40 


progesterone 


capsule 


10-25 


estrogen 


capsule 


100-200 


melatonin 


capsule 


18-69 (at 3:00am) 
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DHEA 


capsule 


female = 400 
male = 600 


thyroid 


tablet 


T3 = 150-180 


pregnenolone 


capsule 


100-200 


thymus hormone 


tablet 


N/A 



Table I shows that the HGH is measured by the level of 
IGF-I. Serum levels of HGH are difficult to measure. IGF- 1 is 
directly dependent upon the secretion of HGH by the pituitary 
5 gland, so therefore there is a direct linkage between increased 
secretion of HGH and increased production of IGF-I. Table II 
illustrates the effects of the low dose at high frequency human 
growth hormone administration (low dose-high frequency) 
contemplated by the invention on IGF-I (somatomedin C) blood 
10 levels . 
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Table II 





Effects of Human Growth Hormone 


Administration (low dose-high frequency) 




on Somatomedin C Bl nod Tipv^l «; 




Somatomedin C. Blood Levels (ng/ml) 




Before hGH After hGH Increase 


Mean 


238.8 384.5 61.0% 


STDEV 


62.3 50.8 


SEM 


9.1 7.4 


No. Patients 


47.0 47.0 


MAX 


366.0 574.0 


MIN 


132.0 301.0 


P < 0001 





The method of determining the level of the select group 
5 of hormones may be accomplished by a simple blood test. A 

patients' blood is evaluated for the hormone levels of the select 
group of hormones and those levels are compared to the optimal 
physiological levels set forth in Table I. Based on the 
comparison of a patient's hormone levels with the optimal 

10 physiological levels, a regimen is established for the patient for 
the replenishment of the level of deficient hormones to optimal 
physiological levels. It is further contemplated, that after the 
initial evaluation and the establishment of the regimen, a patient 
is monitored every 30 days, by a similar blood test, until the 

15 patient attains the optimal physiological level, and the dosages 
of hormone supplementation are adjusted accordingly. Once the 
target levels are established, the regimen directs that the 
patient continue to follow the established dosage of supplemental 
hormones indefinitely to maintain the optimal physiological 
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levels. Periodic blood tests are subsequently administered to 
assure that the optimal physiological levels are maintained. 

The optimal physiological level of HGH and the 
supplemental hormones are set forth in Table I. These levels 
5 recognize the importance of each hormone to the body and are based 
on studies that indicate the period of life when the individual 
hormones are at their peak in the human body — generally in the 
second and third decade of human life. 

The method of the invention also contemplates that the 

10 HGH is administered in keeping with the way the pituitary secretes 
HGH naturally. The low dose-high frequency method mimics the 
pituitary gland. The pituitary secretes HGH 24 hours a day, with 
the peaks during the first two hours of sleep. The method 
contemplates that the patients take lower doses more frequently to 

15 try to mimic the natural rhythm of the body as much as possible. 
The invention contemplates that the patients take HGH injections 
at least twice daily. A preferred regimen calls for subcutaneous 
injections of doses less than 0.5 mg per day (approximately 1-3 
I.U.), administered twice daily. Typical doses for this regimen 

20 range from 4 units per week to 8 units per week. 

Because the invention contemplates that human growth 
hormone is administered in lower doses that mimic the natural 
rhythm of the body, the invention contemplates that the patient 
experiences none of the adverse side effects reported in earlier 

25 studies when higher pharmacological doses were given to patients 
more intermittently, e.g., 3 days per week. 

Candidates for androgen-replacement therapy are those 
individuals with documented testosterone deficiency, generally 
000115. P001 -26- 



men. Among these candidates, it is important to note the 
difference between primary and secondary hypogonadism before 
therapy commences. Primary hypogonadism entails an inability to 
synthesize normal quantities of androgens by the testes. Only 
5 exogenous hormone replacement stimulates and maintains androgen- 
dependent processes in such patients. Fertility cannot be induced 
by hormonal therapy in patients with primary hypogonadism. 
Patients with secondary hypogonadism do have the potential to be 
fertile, and can stimulate and maintain androgen-dependent 

10 processes through exogenous androgen treatment. Further, 

gonadotropin treatment can often stimulate spermatogenesis in such 
patients. However, patients with hypogonadism cannot expect to 
attain or regain fertility during androgen treatment. The safest 
choices of treatment of hypogonadism is with natural testosterone , 

15 as it does not have toxic side effects on the liver. An 

intramuscular regimen can sometimes cause oscillations in serum 
concentrations that can cause changes to physical functioning or 
behavior. Patients with prosatitic hypertrophy should initially 
receive a lower dose. Rarely does this treatment result in 

20 enlargement of the prostate or obstruction of the bladder. 

Although testosterone replacement is essential, one must 
treat it with caution, as dihydrotestosterone (a metabolite of 
testosterone) accelerates prostatic cancer growth. Therefore, 
before a male patient is placed on testosterone, his physician 

25 should obtain a prostate specific antigen test for the presence of 
prostate cancer. Should the patient have prostate cancer, then 
testosterone replacement therapy is contraindicated. Other than 
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this, physiologic doses of testosterone replacement have 
absolutely no adverse side effects. 

Testosterone replacement therapy in the form of pellets 
of crystals remains the most effective and convenient form of 
5 treatment with synthetic testosterone. However, the best method 
of initiating testosterone replacement currently is via the 
transdermal method using natural testosterone rather than 
synthetic testosterone. Synthetic testosterone has been shown to 
cause hepatoxicity. Natural testosterone does not cause 

10 hepatoxicity. Natural testosterone is delivered either in a gel 
form or by a patch applied to the skin and released into the body 
gradually. The optimal physiological level goal in testosterone 
replacement therapy in men is to maintain a total testosterone 
level at about 900-1200 p.g/ml and a free testosterone level of 

15 about 30-40 Jig/ml throughout one's lifetime. In women, the levels 
of testosterone to maintain are much less, specifically women 
should maintain a free testosterone level of about 3 jlg/ml. 

Possible side effects which can occur during 
testosterone replacement include some weight gain due to 

20 accumulation of lean body mass and fluid retention; sleep apnea, 

which can occasionally develop or worsen during therapy, and among 
patients taking supraphysiologic doses of androgens, decrease 
testicular size, azoospermia, and acne. 

As noted above, candidates for supplemental estrogen or 

25 progesterone should replenish these hormones concurrently to avoid 
the risk of side effects. These hormones may be taken in capsule 
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form. The optimal target physiological level of progesterone is 
10-25 Jig/ml blood, and of estrogen is 100-200 Jig/ml blood. 

The optimal target physiological level of melatonin is 
18-69 M-g/i&l determined by the average level of melatonin produced 
5 by a healthy young adult (i.e., 20-25 years). Further, melatonin 
supplementation has been shown to be completely harmless to the 
body and cause no side effects. 

As noted above, the amount of DHEA peaks in the 
bloodstream of an individual at about 25 years of age. It is this 

10 physiological level that is the goal of the DHEA replenishment 
therapy. The optimal physiological level of DHEA in a female is 
400 (ig/ml blood and in a male is 600 Jig/ml blood . 

The serum level of pregnenolone for normal adults ranges 
between 50 to 350 |ig/ml of blood. If a person's level is low and 

15 falls outside of this range, replacement is recommended. 

Depending on the degree to which a patient may be deficient, the 
dose is approximately 100-200 milligrams ("nig") each day. The 
older or less healthy a person is, the more likely he or she will 
feel a dramatic effect from pregnenolone. A blood test is 

20 required to determine each individual's need for pregnenolone 
replacement, and to assess the proper dosage for therapy. 

Laboratory results indicate that the presence of thymic 
hormone in circulation can have an effect on a variety of other 
organ systems. All four thymic preparations (i.e., thymosin, 

25 thymulin, THF, and thymopoietin) are commercially available. Such 
a replacement therapy is totally harmless. The Food and Drug 
Administration has not regulated thymic hormones because they are 
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not yet considered drugs or pharmaceuticals. Thymus hormone is in 
the same status and classification as DHEA and melatonin hormones 
which are also available over the counter. 

By maintaining the optimal physiological levels of human 
5 growth hormone and the supplemental hormones described above, the 
treatment is effective at combating conditions associated with 
aging. Figure 4 presents the effects of human growth hormone 
administered as contemplated by the invention, i.e., low does -high 
frequency. Figure 4 shows the percent improvement in many of the 

10 functional and cellular levels associated with tests for aging. 
Figure 4 shows improvement in the functional level biological 
aging tests of muscle function, cardiac function, aerobic 
capacity, and renal function. Figure 4 also shows improvement of 
the cellular level biological aging tests including sensory and 

15 neurological capacity and immune function. Thus, Figure 4 

illustrates that the functional and cellular effects of aging 
restore vitality and health. By replacing hormones, the invention 
takes away one of the mechanisms of aging. The invention extends 
life expectancy, by maintaining the neuroendocrine functions at an 

20 optimal level, in essence, fooling the neuroendocrine clock. 

Not only are the effects of optimal levels of human 
growth hormone administered according to the invention in a low 
dose -high frequency method beneficial to the reduction of the 
effects of aging, but maintaining the other supplemental hormones 

25 at optimal levels further minimizes the effects of biological age. 
For example, as stated above, a proper amount of testosterone 
eliminates andropause and decreases the risk for heart attack; 
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estrogen/progesterone hormone replenishment relieves menopausal 
symptoms and hot flashes and possibly reduces the onset of 
Alzheimer's disease, dementia, and cataracts; optimal melatonin, 
DHEA, thyroid and thymus hormone levels enhance the immune system 
5 and inhibit many age-related diseases; and pregnenolone restores 
normal levels of memory hormones that decline during the aging 
process. In summary, optical levels of human growth hormone and 
the supplemental hormones nullify the effects of biological aging. 
Accordingly, the invention contemplates an increased life 

10 expectancy by maintaining optimal physiological levels of the 
prescribed hormones. 

The results of a large clinical trial, i.e., greater 
than 1,000 patients, concluded that the high frequency/low dose 
method of administering HGH and the supplemental hormones 

15 increased IGF-I to youthful levels within 1-2 months. The most 
outstanding results saw improvements in muscle strength, exercise 
endurance, and loss of body fat. There was also significant 
improvements in skin, healing capacity, sexual drive and 
performance, energy level, emotion/ attitude, and memory. In 

20 general, these improvements occurred within 1-3 and continued to 
increase over 6 months . 

The following examples present blood measurements and 
physiological treatments prescribed for specific patients to bring 
those patients hormone levels to optimal physiological levels. 
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Patient 1 (Female. Acre = 51) 



IGF -I 



Testosterone 
Total 
Free 

Progesterone 



Estrogen 

Melatonin 

DHEA 

Thyroid 

Pregnenolone 

Thymus 

thymopoi e t in 

thymic humoral factor 



Init ial Measurement 

92 

<22 

0.2 
<16 

23 
2.2 
<10 



Dosage 

4 units/wk 
6 dose /day 
subcutaneous ly 

8 mg/day gel 



200 mg 
twice/day 

1 mg /daily 



50 mg/day PM 
2 grains /day AM 
100 mg/day 
50 mg/twice/day 



Patient 2 (Male. Aae = 47) 

IGF- I (HGH) 

Testosterone 
Total 
Free 

Progesterone 

Estrogen 

Melatonin 

DHEA 

Thyroid 



Initial Measurement 

46 ng/ml 



517 ng/dl 
32.0 ng/dl 



492 Jig/dl 
83 ng/dl 



Dosage 

4 units/wk 
6 dose /day 

30 mg/day gel 
twice daily 



50 mg/day PM 

1/2 grain/daily 
AM 
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Pregnenolone 
Thymus 



87 ng/dl 



100 mg/day 

2 capsules /day 



Patient 3 (Male. Age = 74) 



IGF-I 



Testosterone 
Total 
Free 

Progesterone 



Estrogen 
Melatonin 
DHEA 
Thyroid 

Pregnenolone 
Thymus 



Initial Measurement 

115 ng/ml 

703 ng/dl 
13 . 3 pg/ml 

0.2 

31 pg/ml 
20 

5.0 JllU/ml 
<10 



Dosage 

4 units /wk 
6 dose /day 
subcutaneous ly 

8 rag /day gel 



200 mg 
twice/day 



3 ng/day 

100 mg/day 

Armour Thyroid 
1/2 grain/day 
AM 

200 mg/day 



Patient 4 (Male, aqp = S4| 



Initial 



IGF-I 



Testosterone 
Total 
Free 



Measurement 

151 



51 
3.1 



Dosage 

4 units /wk 
6 dose/day 
subcutaneously 

60 mg/day gel 
twice day 



Progesterone 
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Estrogen 

Melatonin 

DHEA 

Thyroid-Free T 

Pregnenolone 

Thymus 



298 
2.2 

59 100 mg/day 

50 mg thymic 
factors 
(thymosin, 
thymopoietin & 
thymic humoral 
factor) 
twice daily 



000115. P001 



-34- 



What is claimed is: 



£ItAIH& 



11. A hormone replenishment method comprising: 

2 determining that the level of human growth hormone and 

3 at least two of the supplemental hormones selected from the group 

4 consisting of sex hormone, melatonin hormone, adrenal hormone, 

5 thyroid hormone, and thymus hormone are below optimal 

6 physiological levels for an adult human; and 

7 establishing a regimen for the replenishment of said 

8 level of said deficient hormones to optimal physiological levels. 

1 2. The method of claim 1, wherein the step of determining 

2 the level of human growth hormone comprises determining the level 

3 of insulin-like growth factor-I. 

1 3. The method of claim 2, wherein the optimal physiological 

2 level of human growth hormone is an insulin-like growth factor-I 

3 level of 350 lig/mL blood. 

1 4. The method of claim 1, wherein the step of establishing 

2 the regimen for the replenishment of said level of human growth 

3 hormone includes establishing a regimen for subcutaneous 

4 injections of doses of less than 0.5 mg per day. 

1 5. The method of claim 4, wherein said regimen of 

2 injections of human growth hormone are administered twice daily. 
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1 6. The method of claim 1, wherein said sex hormone 

2 comprises testosterone, progesterone , and estrogen. 

1 7. The method of claim 1, wherein said adrenal hormone 

2 comprises dehydroepiandrosterone and pregnenolone. 

18. A hormone replenishment method comprising: 

2 determining that the level of human growth hormone and 

3 at least two of the supplemental hormones selected from the group 

4 consisting of sex hormone, melatonin hormone, adrenal hormone, 

5 thyroid hormone, and thymus hormone are below optimal 

6 physiological levels for an adult human; and 

7 administering amounts of said deficient hormones to 

8 replenish said level of said deficient hormones to optimal 

9 physiological levels . 

1 9. The method of claim 8, wherein the step of determining 

2 the level of human growth hormone comprises determining the level 

3 of insulin-like growth factor-I. 

1 10. The method of claim 8, wherein the optimal physiological 

2 level of human growth hormone is an insulin-like growth factor-I 

3 level of 350 |ig/mL blood. 

1 11. The method of claim 8, wherein the step of administering 

2 amounts of human growth hormone includes subcutaneous injections 

3 of doses of less than 0.5 mg per day. 
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1 12* The method of claim 11, wherein said doses are 

2 administered twice daily. 

1 13. The method of claim 8, wherein said sex hormone 

2 comprises testosterone, progesterone, and estrogen. 

1 14. The method of claim 8, wherein said adrenal hormone 

2 comprises dehydroepiandrosterone and pregnenolone. 

1 15. A method of increasing life expectancy and life span 

2 comprising: 

3 determining the level of human growth hormone and at 

4 least two of the supplemental hormones selected from the group 

5 consisting of sex hormone, melatonin hormone, adrenal hormone/ 

6 thyroid hormone, and thymus hormone are below optimal 

7 physiological levels for an adult human; and 

8 establishing a regimen for the maintenance of said level 

9 of human growth hormone and supplemental hormones at optimal 
10 physiological levels. 

1 16. The method of claim 15, wherein the step of determining 

2 the level of human growth hormone comprises determining the level 

3 of insulin-like growth factor-I. 

1 17. The method of claim 15, wherein the optimal 

2 physiological level of human growth hormone is an insulin-like 

3 growth factor-I level of 350 [ig/mL blood. 
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1 18. The method of claim 15, wherein the step establishing 

2 the regimen for the replenishment of said level of human growth 

3 hormone includes establishing a regimen for daily subcutaneous 

4 injections of doses of less than 0.5 mg per day administered twice 

5 daily. 

1 19- The method of claim 15 , wherein said sex hormone 

2 comprises testosterone, progesterone, and estrogen. 

1 20. The method of claim 15, wherein said adrenal hormone 

2 comprises dehydroepiandrosterone and pregnenolone . 

1 21. A hormone replenishment kit comprising human growth hormone 

2 and at least two of the supplemental hormones selected from the 

3 group consisting of sex hormone, melatonin hormone, adrenal 

4 hormone, thyroid hormone, and thymus hormone, said kit for use in 

5 establishing a regimen for the replenishment of said human growth 

6 hormone and at least two of said supplemental hormones to 

7 predetermined physiological levels ♦ 

1 22. The kit of claim 21, wherein the amount of human growth 

2 hormone is provided in intravenous unit form in doses of less than 

3 0. 5 mg per day. 

1 23. The kit of claim 22, wherein the amount of human growth 

2 hormone is established so that doses of said human growth hormone 

3 are administered twice daily. 
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1 24. The kit of claim 21, wherein said sex hormone comprises 

2 testosterone, progesterone, and estrogen. 

1 25. The kit of claim 21, wherein said adrenal hormone comprises 

2 dehydroepiandrosterone and pregnenolone. 

1 26. A kit for increasing life expectancy and life span comprising 

2 human growth hormone and at least two of the supplemental hormones 

3 selected from the group consisting of sex hormone, melatonin 

4 hormone , adrenal hormone, thyroid hormone* and thymus hormone, 

5 said kit for establishing a regimen for the replenishment of said 

6 human growth hormone and at least two of said supplemental 

7 hormones to predetermined physiological levels. 

1 27. The kit of claim 26, wherein the amount of human growth 

2 hormone is provided in intravenous unit form in doses of less than 

3 0.5 mg per day. 

1 28. The kit of claim 27, wherein the amount of human growth 

2 hormone is established so that doses of said human growth hormone 

3 are administered twice daily. 

1 29. The kit of claim 26, wherein said sex hormone comprises 

2 testosterone, progesterone, and estrogen. 

1 30. The kit of claim 26, wherein said adrenal hormone comprises 

2 dehydroepiandrosterone and pregnenolone. — 
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